Determination of serum acid phosphatase in Gaucher's disease using 4-methylumbelliferyl phosphate.
We describe a new assay that is useful for identifying individuals who may be affected with Gaucher's disease. The assay involves the determination of serum acid phosphatase activity using the fluorogenic substrate 4-methylumbelliferyl phosphate. The assay measures acid phosphatase activity at pH 6.0 in the presence of 3.0 M 2-mercaptoethanol and requires a 5 microliter serum sample and a 15-min incubation period. Under these conditions, 2-mercaptoethanol preferentially inhibited the acid phosphatase activity in control serum but did not inhibit the elevated acid phosphatase present in the serum of patients with Gaucher's disease. Using this assay, we observed a 5-50-fold elevation in serum acid phosphatase activity in 8 patients with the adult, non-neuropathic form of Gaucher's disease when compared to control serum assayed under the same conditions. Serum from several heterozygotes free from pathology exhibited normal acid phosphatase activity when assayed at pH 6.0 in the presence of 2-mercaptoethanol. Acid phosphatase activity in serum from patients with prostatic cancer can be distinguished from that in Gaucher serum on the basis of the well-documented sensitivity of the former to inhibition by sodium tartrate. A serum sample from a patient with Niemann-Pick disease exhibited a mild elevation in tartrate-resistant acid phosphatase activity so that conclusive diagnosis of Gaucher's disease requires assaying leukocytes or fibroblasts from suspected patients for glucocerebroside:beta-glucosidase activity.